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JANUARY 24, 1946. 


HE 270th meeting of the American Physical 
Society, which is the “1945 Annual Meet- 
ing,” will be held at Columbia University in 
New York City on Thursday, Friday, and Satur- 
day, January 24, 25, and 26, 1946. The American 
Association of Physics Teachers (AAPT) holds 
meetings concurrent with ours. The registration 
desks for the two Societies will be located in the 
Pupin Physics Laboratories, and in this building 
will also be held most but not all of our sessions. 
Itisreached by entering the campus at Broadway 
and 119th Street. The McMillin Theatre is at the 
northeast corner of Broadway and 116th Street. 
Havemeyer Hall is at 118th Street and Broadway, 
but cari best be reached by entering the campus 
at 117th Street and Broadway. 

Those whose knowledge of the Society began 
after Pearl Harbor will be surprised at the 
magnitude of the programme, which is a remi- 
niscence of prewar days and a foreboding of the 
future. Gone are the times of small meetings with 
ample intervals for leisure and discussion, which 
for the past three years have reminded our older 
members of the early days of the Society. It is no 
longer possible to arrange the papers so that 
anyone can hear everything in which he may be 
interested, and the Secretary can only hope that 
he came somewhere near to achieving the mini- 
mum amount of interference possible under the 
limitations of time. Speaking of time, chairmen, 
speakers, and audiences are adjured to observe 
scheduled hours exactly: some programmes have 
been timed to commence shortly after certain 
papers in other buildings should be over. 


Contributed papers will be presented in three 
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sessions on Thursday morning and two sessions 
on Saturday afternoon. 


The retiring presidential address of President 
Fletcher, a demonstration-lecture titled ‘The 
Pitch, Loudness, and Quality of Musical Tones,”’ 
will be given on Friday afternoon, between the 
Richtmyer Memorial Lecture (to be delivered by 
P. E. Klopsteg) and the award of the Oersted 
Medal of the AAPT. 


The Division of Electron and Ion Optics will 
hold its third meeting, in the form of a Sym- 
posium on Oxide-Coated Cathodes, in two ses- 
sions scheduled for Friday morning and Saturday 
afternoon; shortage of rooms prevented a distri- 
bution of the papers among three sessions. 


The Division of High-Polymer Physics will 
hold its second meeting, composed of invited 
papers altogether, in four sessions scheduled for 
Thursday morning, Friday morning, Saturday 
morning and Saturday afternoon. 


A joint symposium of the APS and AAPT on 
nuclear energy, with three invited speakers and 
allowance of time for discussion, is set for 
Thursday afternoon. 


The AAPT has arranged a symposium “Physics 
in National Affairs” with two invited speakers. 
It has been set for Saturday morning early, so 
that those wishing to attend other sessions of the 
APS may hear the papers though they must 
forego the discussion. Sessions of the AAPT 
for contributed papers are described in its 
programme. 
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Attention is drawn to a group of invited 
papers “Nuclear Transformations Produced by 
High Energy X-Rays”’ set for Saturday morning, 
and to the invited paper (on Thursday morning) 
of Gleb Wataghin of Brazil. 


The dinner of the two societies will be held at 
six P.M. on Friday in the Men’s Faculty Club of 
Columbia University, 400 West 117th Street, at 
the price of $1.50 (no tips!). Reservations must 
be made by sending in the form printed on the 
inside back cover of this Bulletin. We have 
more space than last year by bespeaking addi- 
tional rooms, but early reservation is nonetheless 
desirable. Tickets will be at the registration-desk, 
and will be held only until 5 P.M. on Friday 
unless paid for in advance. Informal dress is 
recommended owing to the early hour. There 
may be an address in Pupin 401 at 8.30. 


The Business Meeting of the American Physi- 
cal Society will be held in Pupin 401 at 4.45 on 
Thursday afternoon. 


The Council will meet in the Men’s Faculty 
Club at 8 o’clock on Thursday evening: members 
arriving in time will be asked to dine together. 


Prospective meetings. It is intended to hold a 
meeting in late April and another in June, as 
well as a summer meeting on the Pacific Coast. 
The April meeting will probably be held in 
Cleveland or Pittsburgh on April 25-27 if hotel 
accommodations can be found. Washington is 


AMERICAN PHYSICAL SOCIETY 


still out of the question. The deadline may be 
as early as mid-February. 


GENERAL RULES RELATING TO PAPERS 


By vote of the Society on December 27, 1940, 
no paper may be accepted for presentation at any 
meeting of the Society unless the title and an 
abstract of the paper are delivered to the office 
of the American Physical Society not later than 
the closing date stated in the printed call for 
the meeting. 

The time allowed for the oral presentation of a 
contributed paper is ten minutes at most. 

When two or more papers are contributed by 
the same member, all but one are placed on the 
“supplementary programme.” (A paper by two 
or more members is credited to the one first 
named in its title.) For each paper on this pro- 
gramme the Secretary indicates a session at 
which it may be presented. The presiding officer 
at this session may call for it when the other 
papers are completed, may require that it be 
given in shortened form, or may read it by title. 

Titles and abstracts of the papers to be pre- 
sented are given in the following pages. Proofs 
of these abstracts have not been submitted to 
the authors. After submission of proof the ab- 
stracts will be published in an early number of 
The Physical Review. 


Kar K. Darrow, Secretary, 
American Physical Society, 
Columbia University, New York 27, New York 


PROGRAMME 


THURSDAY MORNING AT 9:30 


(W. F. Busse presiding) 


Division of High-Polymer Physics 


McMillin Theatre 


Hl. Thermal Diffusion of Polymers. P. DeByeE, Cornell University. (30 min.) 

H2. X-Ray Diffraction by Potassium Laurate Solutions (A Contribution to the Mechanism 
of Emulsion Polymerization). E. W. HuGuHeEs, Shell Development Company. (30 min.) 

H3. The Use of Color and Fluorescence Indicators for Studying the Constitution of Glasses. 
W. A. WEYL, Glass Science, Inc., State College, Pennsylvania. (30 min.) 

H4. The Mechanical Properties of Fibers. HENRY EYRING AND GEORGE HALsEy, Textile 
Research Institute Laboratories, Princeton, New Jersey. (30 min.) 

H5. Stress-Relaxation of Compressed Cork. S. L. Dart anpD EUGENE Gutn, University of 


Notre Dame. (30 min.) 


THURSDAY MORNING AT 10:15 


(HARVEY FLETCHER presiding) 


Pupin 428 


Al. A Solution of the Equation for the Propagation of 
Waves of Finite Amplitude in One Dimension. Joun M. 
RICHARDSON AND WILLIAM SHOCKLEY, Bell Telephone 
Laboratories, Inc.—The one-dimensional motion of a 
volume of gas initially at a uniform pressure $o and density 
po is given by 


ot? Po Ox 


when vanishing thermal conductivity and the adiabatic 
law p= po(p/po)’ are assumed and x, p, and p are at time ¢ 
the position, pressure, and density, respectively, of an 
element of gas initially at xo. In case the initial conditions 
possess no characteristic length, one can show that the 
solution must be of the form x=#f(xo/t). With this form of 
the solution the equation of motion splits into two factors, 
one giving a non-trivial solution, and the other, a trivial 
solution corresponding to gas of uniform dilatation moving 
with constant velocity. These solutions can be fitted to- 
gether to satisfy the initial and boundary conditions 
occurring in several situations, among which are the special 
cases of (1), an initially uniform gas expanding into a 
vacuum, and (2), an initially uniform gas expanding into 
another initially uniform gas of lower pressure. 


A2. Diabatic, Rotational Flow in Two Dimensions. 
Bruce L. Hicks, Aircraft Engine Research Laboratory.— 


The equations recently developed for three-dimensional 
diabatic flow! have been studied in the case of uniplanar 
flow. If the (variable) limiting velocity is V; and the 
velocity field is represented by #=V/V:, potential, 
stream, and vorticity functions can be introduced through 
the equations xky and 
where L; and L2 are quasi-linear partial dif- 
ferential operators of the second order. Then dy /ds =d¢/dn 
where 0/ds and 0/dn denote spatial differentiation parallel 
and perpendicular to the streamlines. If the heat source 
function is Q, then the equation of continuity requires that 
V2¢=qf(w) where g=Q/V,*. The equation of motion re- 
duces to a relation between w,w.g and their s and nm deriva- 
tives. If g=0, Crocco’s equation? (0/8s)(w/p)=0 is ob- 
tained. If w=0, (0/dn)(Q/V:T)=0. For w<1 (the case of 
“incompressible”’ flow), the symmetrical equations V?¢=q, 
Vy =—w, 2wg+w((dw/ds)—(dqg/dn))=0 are found. The 
third of these equations restricts considerably the variation 
of w and g. Thus where ((dw/ds)—(dg/dn)) is finite and 
continuous in the flow, (wq) is of the same order as w. 


1B. Hicks, Pasadena meeting of the American Physical Society, 
Jan. 12, 1946. 
2L. Crocco, Z.a. M. M. 17, 1 (1937). 


A3. Elastic Waves in Bars. J]. Howarp McMILLEN,* 
Princeton University.—A method for measuring the velocity 
and propagation of elastic waves in bars was found. A bar, 
partially immersed in water, was struck and the waves 
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within the bar were conveyed to the water as acoustic 
waves. These were recorded by means of spark shadow- 
grams. A fast and a slow wave was observed. Their veloci- 
ties relative to the velocity of sound in water were measured 
by making use of the angle between the water wave and the 
bar. The fast wave was a dilation wave traveling with a 
velocity characteristic of a longitudinal wave in an infinite 
medium; this velocity is larger than the one associated 
with the stationary vibrations within the bar. The dilation 
wave velocities in cold rolled steel and yellow brass were 
5994+34 and 4252 meters per second, respectively. These 
velocities agreed within 2.5 percent and 4 percent with the 
calculated velocities when R. W. Vose’s values for the 
elastic constants were used. The slow wave velocities were 
2959+79 and 1978 meters per second, respectively. These 
velocities were 8 percent and 11 percent lower than the 
calculated transverse wave velocity and 4.5 percent and 6 
percent lower than the calculated Raieigh wave velocity. 
Dilation waves in Tennessee marble were also observed; 
they had a velocity of 6345 meters per second. 


* Work done under contract with the Office of Scientific Research 
and Development. 


A4. Measured Values of Ultrasonic Absorption and 
Velocity in Liquid Mixtures. F. H. Witis, Bell Telephone 
Laboratories.—G. W. Willard! reported an absorption peak 
at an intermediate concentration of a mixture of acetone 
and water, measured at a single frequency of about 10 mc. 
Professor K. F. Herzfeld showed on theoretical grounds 
that this increased absorption could hardly be attributed 
to the unmixing effect of the acoustic wave—the observed 
increase in a/y* was enormously greater. The writer has 
measured this mixture and others at four frequencies in the 
range 3.8 to 19.2 mc, using the Debye-Sears-Lucas- 
Biquard optical method with a differential photoelectric 
cell indicator. In the mixtures investigated a/»? was found 
to be independent of frequency within the accuracy of the 
method, and there was no measurable dispersion of 
acoustic velocity. An absorption peak at intermediate con- 
centrations not shifting with frequency was found in 
mixtures of acetone and water, and of ethyl alcohol and 
water, but not in mixtures of acetone and ethyl alcohol and 
of glycerol and water. The observed absorptions, except in 
the case of glycerol, were considerably greater than can be 
accounted for classically by viscosity and heat conduction 
alone. The absorption peaks await theoretical explanation. 
The work was done at New York University. 


1G, W. Willard, J. Acous. Soc. Am. 12, 438 (1941). 
2K. F. Herzfeld, J. Chem. Phys. 9, 513 (1941). 


AS. Studies in-Friction I. “Solid” versus “Polar” 
Boundary Films. M. EuGENE MERCHANT, The Cincinnati 
Milling Machine Company.—A study has been made of 
frictional phenomena under boundary lubrication condi- 
tions employing a type of apparatus which is designed to 
promote pronounced ‘“‘stick-slip’’ sliding motion, of the 
type described by Bowden and Leben.! It has been found 
that the effect produced by adding a non-polar but chemi- 
cally “active” organic compound, such as carbon tetra- 
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chloride, to a purified mineral oil is strikingly different from 
that produced by adding a strongly polar compound such 
as oleic acid. The true kinetic friction value obtained with 
the pure mineral oil when applied to iron surfaces is 
unchanged by the addition of carbon tetrachloride, while 
the static friction value decreases linearly with increasing 
mole fraction of carbon tetrachloride. On the other hand, 
when oleic acid is added to the pure mineral oil both the 
kinetic and the static friction coefficients drop precipitously 
with minor additions, then much more slowly as concen- 
tration is increased. The durability of the boundary films 
produced by these two types of lubricant is also very 
different. The above behavior can be explained by a 
consideration of the method of formation and nature of the 
surface films produced by these two different classes of 
materials. 


1F, P. Bowden and L. Leben, Proc, Roy. Soc. A169, 371-391 (1939). 


A6. A Rapidly Acting Vacuum Valve. D. D’Eustacuio, 
Bliley Electric Company.—A cam operated vacuum valve is 
described. Construction details are given. It has been 
designed for use in small dynamic vacuum systems and has 
the following characteristics. The volume added to the side 
of the system that is periodically exposed to atmospheric 
pressure is reduced to a few cubic centimeters. The area of 
rubber exposed to the vacuum system is small. When the 
valve is open it acts as a baffle for the diffusion pumps, thus 
eliminating the need for additional baffles. The impedance 
is no greater than that of a good baffle. The valve is ex- 
tremely rapid in action, requiring but a fraction of a second 
from the fully closed to the fully open position. The valve 
was designed for operation on a small system capable of 
going from atmospheric pressure to less than 10-4 mm in 30 
seconds, and has been successfully used on such a system. 


A7. Optical Analysis of the Structure of Supersonic 
Inhomogeneoys Air-Jets.* J. WINCKLER, C. C. VAN 
VoorHIs, AND R. LADENBURG, Princeton University.—The 
air stream expanding from a reservoir under high pressure 
through an orifice into the atmosphere flows at supersonic 
speed and forms various shock configurations. Studies of 
such air-jets at various pressures in the reservoir have been 
made by interferometric technique supplemented by 
shadowgrams (see the following paper). The measured 
densities and derived values of shock strength, etc., are in 
satisfactory agreement with those calculated from the 
conventional theory. The structure of the jets is revealed by 
computing the streamlines and Mach lines. Some anoma- 
lous phenomena occurring when a needle was inserted into 
the shock region have been studied. , 

* This work was done in whole under Contract No. OEMsr-260 be- 
tween Princeton University and the Office of Scientific Research and 


Development, which assumes no responsibility for the accuracy of the 
statements contained herein. 


A8. Interferometric Study of Gas Flow around Various 
Objects in a Free Supersonic Homogenous Air-Jet.* 
R. LapENnBuRG, C. C. VAN VoorRHIS, AND J. WINCKLER, 
Princeton University.—The gas flow in a free homogenous 
air-jet escaping with supersonic speed from a high pressure 
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tank through a conventional Laval nozzle has been studied 
with the help of a Mach interferometer. The density (2.20 
mg/cm*) and Mach number (1.70) in the jet, computed 
from the observed shift of the interference fringes with 
respect to their position without the jet were constant over 
a region large enough to study the airflow about various 
objects inserted into the jet. Cones of 10°, 30°, and 45° 
semi-apex angle and a sphere of #;"’ diameter have been 
examined. Since the jet is axially symmetric and the light 
passes perpendicularly through the axis of the jet, the 
radial density distribution can be obtained from the fringe 
shifts by the use of the Abel integral equation. From the 
density distribution one can compute easily the pressure, 
temperature, and velocity everywhere, including the dis- 
continuous change of pressure, etc., in a shock front. The 
agreement of the results with the conventional theory of 
compressible fluids, especially with the theory of 
Taylor-Maccoll of the gas flow around conical objects, is 
satisfactory. 


* The work was done in Palmer Physical Laboratory under the 
sponsorship of the Navy Department, Bureau of Ordnance. 


A9. An Electromagnet for Non-Magnetic Substances. 
WiLuiaM Var LovELL, Sanford, Florida.—The alternating 
current electromagnet described is effective on armatures 
of non-magnetic conducting substances, being able to 
attract objects from an appreciable distance. In addition 
to attracting magnetic material, the device attracts and 
holds diverse objects such as: a silver coin, an aluminum 
cup, a roll of copper wire, etc. The operation depends on 
well-known phenomena of attraction and repulsion be- 
tween conductors carrying current. In the simplest form an 
alternating flux field induces currents of substantially like 
phase in a fixed member (called the attractor) and in a 
conducting object adjacent to the attractor. The zone of 
attraction is roughly a cone having its base in the surface of 
the structure and its apex in the axis extended. A non- 
magnetic conducting object situated so that the principal 
induced currents lie within this zone is attracted, otherwise 
it is repelled. In one form characterized by relatively short 
coils and conductive, rather than inductive, energization of 
the attractor element, there is a region of attraction be- 
tween inner and outer zones of repulsion. Curves are given 
showing how the boundaries of the zones are determined. 


Al10. Further Observations on the Helical Movement of 
Matter in Sunlight. Fet1x EHRENHAFT, New York City.— 
Photomicrographs in sunlight show that droplets of liquids 
and particles of light reflecting and heat conducting sub- 
stances as Ag, Cu, Au, and light absorbing matter as C 
move in helical paths with regularly spaced turns towards 
the source of light—light negative—or away from it—light 
positive, simultaneously in the same portion of the beam 
(longitudinal photophoresis).! Further, a movement of 
matter normal to the beam already noted by the author and 
Whytlaw-Gray (transversal photophoresis), is seen from 
the photographs to follow helical paths with regularly 


spaced turns. In one example a particle 2 to 3X 10-5 cm 
radius makes about 56 turns per second each with a 
diameter of about 3X 10-* cm. It is thus seen that light can 
exert not only repulsion, but also attraction and torsion on 
matter free to move with six degrees of freedom. Forces 
heretofore postulated cannot account for these movements, 
nor do these movements violate the principle of entropy. 
Bartoli and Boltzmann suggested the hypothesis of light 
pressure in discussing the perpetuum mobile of the second 
kind envisioned by Eddi. Boltzmann attributed to his 
calculations a provisional character only, and stated that a 
contradiction to the second law of thermodynamics could 
be avoided by another hypothesis in agreement with 
Bartoli. Droplets of an aqueous solution of chlorophyll are 
all attracted by the sunlight (attractive force about 
10-7 dyne, gravitational force about 10° dyne). Droplets 
of distilled water under the same conditions relatively 
unaffected by the light. Other examples of organic solutions 
will be cited. 

1F, Ehrenhaft, Ann. d. Physik 56, 103 (1918); Ann. de physique 13, 


171 (1940); J. Frank. Inst. 233, 235 (1942); Science 101, 676 (1945). 
2D. A. Goldhammer, Arch. Neerl. de Sci. [2] 5, 468 (1900). 


All. Motion of Electrolytes in Magnetic Field. C. E. 
SWARTZ AND W. VANDERGRINTEN, University of Rochester. 
—Further investigations have been made of the motion of 
electrolytes in contact with metal in a magnetic field. It 
was shown a year ago! that the motion was due to current 
flow in the solution caused by potential differences which 
could be measured. The source of these potential differences 
is now proved to be simply voltaic cells set up at different 
parts of the same piece of metal. The phenomenon is only 
an unusual variation of those already discovered in the 
investigation of electro-chemical corrosion. Application of a 
“‘ferroxyl indicator’? shows regions of anodes and cathodes 
which confirm the readings taken with probes and po- 
tentiometer and also predict the observed liquid movement 
in the magnetic field. 


1C. E. Swartz, Phys. Rev. 67, 201 (March, 1945). 
? Walker, Cederholm, and Bent, J. Am. Chem. Soc. 29, 1256 (1907). 


Al2. An X-Ray Method for Measuring the Thickness 

of Thin Crystalline Films. A. EIs—ENSTEIN, Massachusetts 
Institute of Technology.*—When x-rays are scattered from 
a thin crystalline surface film overlying a crystalline base 
material, diffraction lines are observed from both com- 
ponents. 2 Equations are developed for the general case of 
(1) a flat sample, and (2) a cylindrical sample expressing 
the ratio of line intensities from the two materials as a 
function of film thickness. A usable range of 10-* cm to 
510- cm is indicated. Experimental confirmation is 
found in the range 10~* cm to 6X 107? cm. 
* * This paper is based on work done for the Office of Scientific Research 
and Development under Contract OEMsr-262. It is separated from 
similar contributed papers at the author's wish to avoid coincidence in 
time with the Division of Electron and Ion Optics. 


1G. L. Clark, G. Pish, and L. E. Weeg, J. App. Phys. 15, 193 (1944). 
2R. B. Gray, Bull. Am. Phys. Soc. 20, No. 5 (1945). 
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B1. On the Inelastic Photo-Effect of the Deuteron. 
J. M. Jaucu, Princeton University.—An experiment is pro- 
posed which would allow a decision between the two 
competing meson theories of nuclear forces, the weak! and 
the strong* coupling theories. The strong coupling variety 
predicts the existence of excited states of the nucleons with 
different spin and charge values. According to the latest 
calculations the first excited state of the nucleon would 
have an excitation energy of approximately «=45 Mev.’ 
For y-rays with an energy larger than e+2.17 Mev an 
inelastic photo-effect of the deuteron is possible where one 
of the ejected particles is in the lowest excited state. An 
order of magnitude calculation with perturbation theory 
neglecting the tensor force shows that at 100 Mev the ratio 
of the inelastic to the elastic cross section is of the order 0.1. 
It goes through a maximum value near 130 Mev where it 
reaches about 0.3. This seems therefore to be an effect 
which could be observed with the experimental methods 
now available. In the weak coupling case no such states 
exist and an experimental distinction between the two 
theories could thus be reached. 

1W. Pauli, Phys. Rev. 64, 332 (1943). 

2G. Wentzel, Helv. Phys. Acta 13, th ataaal J. R. Oppenheimer 


and J. Schwinger, Phys. Rev. 60, 150 (1941) 
We Helv. Phys. Acta 18, 430 (1945). 


B2. High Energy Neutron-Proton Scattering and the 
Meson Theory of Nuclear Forces with a Strong Coupling. 
J. Lopes, Princeton University.—We investigated 
the anisotropy of the scattering of 14-Mev neutrons by 
protons in the symmetrical Mgller-Rosenfeld theory with a 
strong coupling. In the second Born’s approximation, the 
virtual excited states (isobars) of the nucleons decrease the 
ratio R of the differential cross sections in the backward and 
perpendicular directions (in the center of mass system), and 
R decreases with the isobar energy. However, R is still 
larger than 1 and our results suggest the possibility that the 
combined effects of the virtual isobars and the tensor force 
might give a forward scattering in agreement with Amaldi’s 
experiments.' We also evaluated the cross section of the 
inelastic scattering of 100-200-Mev neutrons by protons 
with production of isobars, in the M@ller-Rosenfeld, 
pseudoscalar and Schwinger theories (in first Born’s ap- 
proximation). The total cross section is ~10~** cm? and its 
ratio to the elastic cross section ~0.03, for 100-Mev 
neutrons; the isobar energy assumed was 45 Mev. An ex- 
periment to detect the isobars would be crucial for a 
decision between the assumptions of the weak coupling and 
the strong coupling theories. 


1G. Wentzel, Helv. Phys. Acta 18, 430 (1945). 
B3. The Energy Distribution and Number of Cosmic- 


Ray Neutrons in the Free Atmosphere. S. A. KorFF AND 
B. HAMERMESH, New York University.—A balloon flight to 
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determine the energy distribution and the number of 
neutrons produced by the cosmic radiation in the free 
atmosphere was carried. It was found that, in agreement 
with theoretical prediction,! there are practically no 
thermal neutrons in the free atmosphere, in contrast to the 
fact that near the surface of the ground, most of the 
neutrons are known to be thermal. The number, and the 
rate of production of the neutrons, increases rapidly with 
elevation, in good agreement with previous measurements. 


1H. A. Bethe, S. A. Korff, and G. Placzek, Phys. Rev. 57, 573 (1940). 


B4. The Transition Effect for Large Cosmic-Ray Bursts 
in Iron. R. E. Lapp, The University of Chicago.—Integral 
size-frequency distribution curves for cosmic-ray bursts 
larger than 100 particles were obtained with a spherical 
ionization chamber shielded by 1.25, 12, and 35 cm of iron. 
All three curves conform to the same inverse exponential 
power law having an exponent =2.0+.2. With the aid of 
G-M counter coincidence sets, the simultaneous occurrence 
of bursts and extensive atmospheric showers was deter- 
mined for the three thicknesses of iron. For 1.25 cm of iron, 
it was found that 85 percent of the bursts were coincident 
with extensive atmospheric showers, while for 12 cm of iron 
20 percent were coincident, and for 35 cm only 5 percent of 
the total bursts were observed to be simultaneous with 
atmospheric showers. Consideration of these results defi- 
nitely indicates that at the maximum in the transition 
curve (about 12 cm of iron) 45 percent of the bursts are 
produced by narrow air showers or extremely high energy 
single electrons and 35 percent originate from mesotronic 
interactions (bremsstrahlung and knock-on processes). 
Based on these results, a discussion is given about the origin 
of large bursts under various thicknesses of material at 
higher altitudes. 


BS. Absorption of Slow Mesotrons in Lead, Iron, 
Aluminium, and Water. H. P. Koenic, Laval University 
(Introduced by F. Rasetti)—The absorption of slow 
mesotrons in lead, iron, aluminium, and water was meas- 
ured by means of counters arranged in anticoincidence. The 
statistical error in the percentage of mesotrons stopped by 
the absorbing layers was less than 3 percent in all cases. 
This accuracy was made possible by the high efficiency 
(about 99 percent) of the anticoincidence group of counters. 
The values obtained for the relative absorptions in the 
different substances were compared with those calculated 
from the theory of energy losses by collision. As is well 
known, the theory predicts a lesser absorption in heavier 
elements for a given superficial mass. The uncorrected ex- 
perimental values, however, gave an apparent discrepancy 
with the theory, especially in the case of lead. By taking 
into account the effect of scattering, which is of particular 
importance in heavy elements, the experimental data were 


THURSDAY MORNING 9 


brought into excellent agreement with the theory for lead, 
iron, and aluminium. For water, no reliable theoretical 
value could be calculated. 


B6. Correction of G-M Counter Data II. J.D. Kursatov 
AND G. K. GROETZINGER, The Ohio State University.—An 
expression has been derived for the correction of experi- 
mentally obtained G-M counter data which allows one to 
determine the number of counts lost due to the finite re- 
covery time of the counter. Experiments with a counter 
using a Neher-Harper circuit were performed to develop an 
experimental method for determining the correction of 
G-M data. Thin samples of P® as NasHPO, of identical 
geometry and known relative intensity of electron emission 
were prepared which allowed us to vary in steps between 10 
and 50,000 per second the number of electrons entering the 
counter and producing at least one ion pair. A curve will be 
shown which gives the correction directly up to a certain 
intensity after which the counting rate becomes inde- 
pendent of the intensity of the source. Comparison of these 
results with the theoretical correction’ allows, a determi- 
nation of the recovery time as a function of the counting 
rate. For one arrangement the recovery time decreased 
from 7.4 to 5.0 10~* second as the number of electrons 
entering the counter increased from 400 to 2500 per second. 


1J. D. Kurbatov and H. B. Mann, Phys. Rev. 68, 40 (1945). 


B7. Upper Lim:t of the Number of Low Energy Neutrons 
from a Ra-a-Be Source. A. A. YALow,* R. S. YALow,* 
AND M. GoLpHABER, University of Illinois.—A method has 
been developed to ascertain the upper limit for the fraction 
of the neutrons from a given source which are below a given 
energy, for which a comparison source exists. The relative 
number of neutrons from a Ra-a-Be and from a Ra-y-Be 
source which are slowed to thermal energies by transmission 
through or reflection from thin layers of paraffin was 
determined as a function of the paraffin thickness. The 
neutrons were detected in a boron-lined proportional 
counter, shielded by cadmium from all C neutrons except 
those produced in the paraffin. The number of these 
neutrons was determined from the difference in counting 
rate which resulted when cadmium was interposed between 
the paraffin layer and the counter. When reduced to the 
same number of incident fast neutrons, the initial slope of 
the growth curves of the C neutrons is at least 10 times 
larger for Ra-y-Be neutrons than for Ra-a-Be neutrons. It 
is therefore concluded that not more than 10 percent of the 
neutrons from the latter source have an energy as low as the 
mean energy of the photo-neutrons from the Ra-y-Be 
source. 


* Now at Federal Telecommunications Laboratories, New York. 


B8. Radioactive Isotopes of Mo and Ma. J. E. Epwarps 
AND M. L. PooL, Ohio State University —A 4.2+.1-day 
masurium activity has been produced by bombardment of 
Mo with deuterons or protons and by bombardment of Cb 
with alpha-particles. The production of this activity by 
proton bombardment of Mo has been reported.! The 
activity can now be definitely assigned to Ma by the 


reactions Cb(a, ), Mo(p, and Mo(d, m). The isotope 
emits a 0.92-Mev y-ray and also Mo x-rays as identified 
with a curved crystal spectrograph showing decay by 
K-capture. The 67-hour Mo activity, produced previously 
by Mo bombardment,? has been produced by the reaction 
Zr(a, n) which assigns this 8-emitter to Mo**. Spectrograph 
photographs show Ma x-rays associated with this activity 
confirming earlier identification of the radiation.2 X-ray 
photographs of a long period (64 days) Ma activity re- 
sulting from deuteron bombardment of Mo show x-rays 
characteristic of Mo and Ma of about the same intensity. A 
photograph taken 110 days after bombardment shows the 
Mo Kea line to be slightly stronger than the Ma Ka line. A 
later photograph shows a decrease in the relative intensity 
of the Mo Ka line. 


1D. Ewing, T. Perry, and R. McCreary, Phys. Rev. 55, 1136 (1939). 
2G. T. Seaborg and E. Segré, Phys. Rev. 55, 808 (1939). 


B9. Low Energy Alpha-Ray Spectra and Mechanism of 
Alpha-Decay. W. Y. CHANG, Princeton University.—The 
same method as used for studying the low energy groups of 
alpha-particles from Po* was employed to investigate the 
alpha-particles from radium. A line at 4.615 Mev identi- 
fiable with Rosenblum’s and five previously unknown lines 
in a region 0.5 to 0.9 Mev below the main line were found; 
their intensities are respectively about 2500, and between 
110 and 60, if the intensity of the main line is set as 100,000. 
As in the Po case, if the particle groups do actually come 
from the nucleus as all performed experiments have indi- 
cated so, the ordinary alpha-decay theory is also in the 
present case in serious disagreement with the experiments, 
for the theoretical intensity varies with energy much more 
rapidly than the observed one. A mechanism other than a 
simple penetration through the statical potential barrier 
may therefore be needed. It may be reasonable to assume 
tentatively that the out-coming particle, while about com- 
pletely leaving the nucleus, may interact strongly with the 
rest of the nucleus and consequently impart a certain 
portion of its kinetic energy to the latter, which may then 
become the energy of oscillation of the residual nucleus. 
Hence, at a given emission probability, the observed kinetic 
energy should be smaller than would be expected from the 
theory. In other words, the intensity would then appear 
greater for the observed energy, as can be seen from the 
Geiger-Nuttall curves. This may generally explain the 
experimental facts. 


*W. Y. Chang, Phys. Rev. 67, 267 (1945); details to be published 
soon. 


B10. A Slow Neutron Velocity Spectrometer. L. J. 
Hawortu! F. N. GILuette,? University of Illinois.— 
This apparatus, designed and constructed in 1941, employs 
a ‘‘time of flight’? method for the study of those neutrons 
of a continuous distribution which have energies lying in 
particular small intervals. Ten such intervals may be 
covered simultaneously. The deflection modulated deuteron 
beam of the Illinois linear accelerator,’ falling briefly on a 
target of heavy water ice, produces a short burst of fast 
neutrons. Paraffin around the target slows the neutrons 
almost to thermal equilibrium before escape. The neutrons 


wars: 
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are subsequently detected by a BF; chamber placed either 
1.25 or 2.5 meters from the source. The resulting pulses are 
registered on one of ten counters which are made sensitive 
in consecutive time intervals of arbitrary length. The time 
interval covered by the entire group can be shifted at will 
with respect to the beam modulated pulse. Strength of the 
source limited the study to neutrons of energy between .004 
and 1.0 electron volt. Certain experimental results obtained 
with the apparatus are described in the following paper. 


1 Now at Massachusetts peat of Technology, Radiation Labora- 


tory, Cambridge, Massachuset 
3 Now at Precision New York. 
3 Manley, Haworth, and Luebke, Rev. Sci. Inst. 12, 587 (1941). 


B11. Experiments with a Slow Neutron Velocity Spec- 
trometer.! J. H. Maney, F. B. BerGer,? anp F. N. 
GILLETTE,? University of Illinois.—Using the apparatus 
described in the previous abstract the relative numbers of 
thermal neutrons arriving at the detector in consecutive 
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time intervals from paraffin sources at 300°K, 200°K, and 
at 135°K were measured. The colder the source the greater 
is the relative abundance of the slower neutrons. The 
velocity distribution curve for 300°K was obtained by 
analyzing the data taking into account the resolution of the 
apparatus and the strength of the source as a function of 
time and velocity. The best maxwellian fit is that for 400°K. 
By determining the time distribution of neutrons at the 
detector with and without an absorber in the beam, the 
total cross section of mercury and of manganese as a 
function of the neutron velocity was measured. For 
neutrons in the energy range from 0.004 electron volt to 1 
ev the capture cross section for both these elements varies 
inversely as the neutron velocity. For mercury, ¢ = (1180/v) 
X10-*4 cm’, where v is in km/sec. For manganese the 
constant is 24.7. 


1 This work was done in 1941 and early 1942. 
2 Now at General Precision Laboratory, New York. 


Cl. On an Inequality of Quantum Hydrodynamics. 
F. Lonpon, Duke University.—It can be shown that the 
commutation rules of the components of the hydrody- 
namical mass current density operators j(R) and j(S) at the 
points R and S! 


(n=particle density, H=magnetic field strength) corre- 
spond to an inequality for the total kinetic energy 


h 
Vrotai 2 ——|curl 


On the other hand available data about low temperature 
transfer processes (superconductivity and liquid helium 
II) indicate that these processes are restricted by an 
inequality for the hydrodynamical kinetic energy 


h 
leur! j\- 
1F, London, Rev. Mod. Phys. 17, 310 (1945). 


C2. Statistical Hypotheses in Stellar Dynamics. HER- 
BERT JEHLE, Université de Bruxelles and Harvard Uni- 
versity.—A stellar system like our galaxy is composed of a 
variety of different statistically independent elements 
(stars, multiple stars, clusters). Their motion is mainly 
determined by the smooth field of force produced by the 
smoothed-out stellar system. In order to discuss ‘‘micro- 
aspects” of the streaming field of the elements, and to find 
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out what additional forces arise from encounters between 
neighboring elements, we have first of all to introduce a 
statistical hypothesis about the density of elements in the 
six dimensional Boltzmann phase space: we assume that 
statistically independent elements cannot be crowded into 
phase space more closely than with an expected value of 
one element per volume ¢?, ¢ being a constant characteristic 
for the system. This is plausible because too great densities 
in position space, without large mean square deviations of 
velocities, give cause to aggregation of formerly inde- 
pendent clusters or stars into larger units. Given local 
values of mean square deviation of velocity Av,, our 
assumption indicates a minimum probable distance be- 
tween elements. As we cannot expect a stellar system to be 
flattened into a disk narrower than this minimum distance, 
we get a minimum relation Ax;Av;=0/4r. 


C3. Relativistic Transformation of Current and Charge 
Densities. Boris Popotsky, University of Cincinnati.— 
The components of pv/c and ip must transform as com- 
ponents of a four-vector, so that if measured in one 
coordinate system they are known in all cocrdinate sys- 
tems. On the other hand any operational definition of 
p(r, ¢) must take account of the positions of particles, that 
of sth particle being r,(t), at the same time ¢. Upon per- 
forming the Lorentz transformation these will be r,'(t,’) and 
t,’, since the transformed time will be different for each 
particle. Another observer, in measuring p’, would use 
r,’(t’) and ?’, t’ being the same for all particles. As particles 
are in motion r,’(t,’)r,'(t’), and there appears to be no 
necessary relation between o(r, ¢) and p’(r’, t’), operation- 
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ally defined in each coordinate system. It turns out, how- 
ever, that if in each coordinate system the charge density is 
defined by p(r, t)=2Ze,5(r—r,(t)), then relativistic equa- 
tions of transformation hold. 


C4. A Generalization of Nyquist’s Thermal Noise 
Theorem. E. J. Scuremp, Massachusetts Institute of Tech- 
nology.—Nyquist’s thermal noise theorem! may be stated 
in the following form: If y(v)=g(v)+jb(v) is the admit- 
tance, at the frequency »v, of any 2-terminal linear passive 
network in thermal equilibrium at an absolute temperature 
T, then there exists in parallel with y(v) a constant current 
generator of thermal noise, whose mean square in the 
frequency interval dy at the frequency » is given by? 


(i(v)i(—v)) adv = 2kT g(v)dv, (1) 


where k is Boltzmann’s constant. The present generalization 
of Nyquist’s theorem yields, for any M-terminal linear 
passive network in thermal equilibrium, infinitely many 
equivalent representations in the sense of the companion 
theorem.* Thus, it is shown that in every such representa- 
tion the internodal thermal noise currents imn(r, @; v) are 
mutually incoherent and satisfy the invariant relations 


(imn (1, 2; 2; —v))wdv=2kT gmn(r,a;v)dv, (2) 

provided the generating parameter a obeys the constraint 

a(—v)[a(v)—1 (3) 
This theorem is similarly expressible on the loop basis. 


1H. Nyquist, Phys. Rev. 32, 110 (1928). 

2 In this formula the factor 2kT may be replaced by the more usual 
factor 4kT, if the noise contributions at the frequencies +v and —» 
are combined. 

3 Cf. abstract number SP1. 


C5. Normal Modes in the Theory of Wave Guides. 
GLENN M. Rok, University of Minnesota.—In the usual 
development of the theory of electromagnetic wave guides"? 
it is assumed that the field can be expressed in terms of an 
infinite set of normal modes, each of which satisfies the 
wave equation and the proper boundary conditions. This 
assumption is valid for perfectly conducting boundaries, or 
for boundaries characterized by an impedance, but not for 
actual bounding media having zero or finite conductivities. 
In the latter case there can exist at most a finite number of 
modes satisfying both the continuity conditions at the 
interfaces and the boundary conditions at infinity. Further- 
more, such modes are not orthogonal. The exact solution, in 
which the Green’s function is given by a contour integral, 
can be manipulated to yield residues having the form of 
normal modes and an additional correctign term given by 
loop integrals about one or more branch points. This 
correction term is important only for conductivities ap- 
proaching zero. 

1 Carson, Mead, and Schelkunoff, Bell Sys. Tech. J. (April, 1936). 


2J. A. Stratton, Electromagnetic Theory (McGraw-Hill Book Com- 
pany, Inc., New York, 1941). 


C6. On the Design of a Cavity of a Linear Electron 
Accelerator. E. S. AKELEY, Purdue University.—Consider a 
resonating cavity formed by planes x =0, x= and surface 


of revolution y(x) connecting planes. Assume electro- 
magnetic field expressible as sum of finite number of 
TM modes, each characterized by its phase velocity v on 
axis. Only mode imparting energy to electron is v=c. 
Differential equation for y(x) is E,dx+E,dy=0. The 
analytic character of y(x) in neighborhood of x=0 is 
easily determined. This point is a singular point of the 
differential equation and may be a nodal point. The types 
of possible y(x) are discussed in terms of the roots E, 
and E, and their common roots which are the singular 
points of the differential equation. The following cases 
have been or are being investigated: (1) modes v=c and 
v=c/2n+1. The case n=1 appears most favorable as 
regards energy dissipation. (2) modes c, c/3, c/5. A per- 
turbation computation indicates a lower dissipation of 
energy with weak c/5 than with other two modes only. 
(3) c, c/2, c/3. (4) c, 2c. Cases (3) and (4) give unsym- 
metrical and alternating cavities which may produce:a 
more favorable separation of modes for the whole acceler- 
ator than is obtained in cases (1) and (2). 


C7. Propagation of Radiation ina Medium with Random 
Inhomogeneities. PETER G. BERGMANN, Columbia Uni- 
versity.*—When radiative energy is propagated through a 
material medium over any considerable distance, it is 
frequently found that the signal picked up at some fixed 
point is subject to random fluctuations. This effect is 
present even when reflections from bounding surfaces are 
eliminated. The fluctuation is, therefore, believed to be 
caused, at least in part, by the random inhomogeneities 
of the medium itself. A theory has been developed which, 
on the basis of ray optics, leads to quantitative relations 
between the statistical fluctuations of the index of refrac- 
tion of the medium and the fluctuations of the radiative 
field, provided the latter do not become too large. It is 
found that the r.m.s. fluctuation of the optical path length 
between two fixed points increases with the square root 
of the distance, while the r.m.s. intensity fluctuation for a 
fixed path of transmission increases with the §th power. 
Similarly, relations can be derived for the deviation of a 
transmission path from a straight line and for the correla- 
tion of field intensities at two distant points. 


* On leave from Lehigh University. 


C8. The Mean Free Paths of Cesium Atoms in Helium, 
Nitrogen, and Cesium Vapor. I. EsTERMANN, S. N. FoNER, 
AND O. STERN, Carnegie Institute of Technology.—The mean 
free paths of cesium atoms in helium, nitrogen, and cesium 
vapor were measured with a molecular beam apparatus 
permitting the measurement of scattering deflections of 
about 5 seconds of arc. Using the free fall of the beam 
atoms, the variation of the mean free path with the velocity 
of the beam atoms could be determined directly. This 
variation was found to be in agreement with the equations 
calculated on the basis of classical theory treating the 
atoms as elastic spheres. The sums of the effective atomic 
radii found are 12.0 10-* cm for Cs-He, 17.2107? cm 
for Cs-Ne, and 27.3 10-* cm for Cs-Cs collisions. These 
values correspond to mean free paths of 2.1 meters in He, 
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2.2 meters in Ne, and 1.36 meters in Cs-vapor of 10-* mm 
Hg pressure for cesium atoms corresponding to the maxi- 
mum intensity of the gravity deflection curve. 


C9. Maximum Rate of Multiplication of Unicellular 
Organisms. ALLEN L. KinG, Dartmouth College-—When 
spherical unicellular organisms multiply by the fission 
process, the rate depends upon several physical factors. 
A kinetic treatment of the problem yields a maximum 


rate of 1.735a¢V)N?/a, where ¢ represents the average 
speed of certain molecules, such as those of oxygen or a 
vitamin, which limit the multiplication process, and a 
represents that fraction of such molecules striking the cell 
surface which become part of the cell. Vo represents the 
volume and a the radius of a single daughter cell immedi- 
ately after fission and N represents the number of cells 
per unit volume when the rate of multiplication is a 
maximum. 


Invited Paper 
Statistical Mechanics at High Temperatures and Showers of Penetrating Particles, GLes 


WatTaGHIN, University of Paulo. 


THURSDAY AFTERNOON AT 2:15 


Joint Symposium of the APS and the AAPT 


(HARVEY FLETCHER presiding) 


McMillin Theatre 


Nuclear Energy 


Scientific Aspects. H. A. BetHe, Cornell University. (30 min.) 
Social Implications. A. H. Compron, Washington University. (30 min.) 
International Implications. James T. SHOTWELL, Carnegie Foundation for International 


Peace. 


Discussion 


THURSDAY AFTERNOON AT 4:45 


Pupin 401 


¥ Business Meeting of the American Physical Society 


(HARVEY FLETCHER presiding) 


FrmpAY MornincG AT 9:00 


Pupin 401 


Division of High-Polymer Physics 


(H. A. presiding) 


Il. The Formation of Ionized Water Films on Dielectrics under Conditions of High Hu- 


midity. RopeErt W. FIELD, General Radio Company. (20 min.) 
I2. The Molecular Structure of Some Polyuronides as Revealed by X-Ray Diffraction 


Studies. K. J. PaLMer, Western Regional Research Laboratory. (30 min.) 


‘ 
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13. Statistics of Cross Linked Polymers. WALTER H. StocKMAYER, Massachusetts Institute 
of Technology. (30 min.) 

I4. Thermal Polymerization of Drying Oils. H. E. Apams anp P. O. Powers, Armstrong 
Cork Company. (25 min.) 

I5. Some Thermodynamic Properties of Slightly Cross-Linked Gels. R. F. Boyer AND 
R. S. SPENCER, The Dow Chemical Company. (15 min.) 

16. The Determination of Polymer-Liquid Interaction by Swelling Measurements. PAuL 
Doty AnD HELEN S. ZABLE, Polytechnic Institute of Brooklyn. (15 min.) 


FRIDAY MornINnG AT 10:15 
Division of Electron and Ion Optics 


Symposium on Oxide Coated Cathodes 
(L. MARTON presiding) 
Pupin 428 


D1. Recent Published Work on Oxide Coated Cathodes. J. P. BLewett, General Electric 
Company. (10 min.) 

D2. The Experimental Basis for Present Theories of the Oxide Coated Cathode. G. E. 
Moore, Bell Telephone Laboratories. (25 min.) 

D3. Some Chemical Studies of Oxide Coated Cathodes. L. A. Wooren, Bell Telephone 
Laboratories. (30 min.) 

D4. The Pulsed Properties of Oxide Coated Cathodes. E. A. Coomes, University of Notre 
Dame. (45 min.) 

DS. Studies of the Interface of Oxide Coated Cathodes. A. FINEMAN, Radiation Laboratory, 
Massachusetts Institute of Technology. (30 min.) 


FRIDAY AFTERNOON AT 2:15 


Joint Meeting of the APS and AAPT 
(R. C. Grsss presiding) 
McMillin Theatre 


Fifth Richtmyer Memorial Lecture of the American Association of Physics Teachers 


“Technological Research in the University.” P. E. XLoprsteG, Northwestern University 
Technological Institute. 


Retiring Presidential Address of the American Physical Society 


“The Pitch, Loudness and Quality of Musical Tones.” (Demonstration Lecture introducing 
the new Tone-Synthesizer.) HARVEY FLETCHER, Bell Telephone Laboratories. 


Award of the Oersted Medal of the American Association of Physics Teachers 


FRIDAY EVENING AND SATURDAY MORNING 


FRIDAY EVENING AT 6:00 


Men’s Faculty Club 


Dinner of the APS and AAPT 


(HARVEY FLETCHER AND R. C. GIBBs presiding) 


SATURDAY MORNING AT 9:00 


Pupin 428 


Division of High-Polymer Physics 
(J. M. Davies presiding) 


Jl. Electrostatic and Tensile Properties of Rubber and GR-S at Elevated Temperatures. 
R. S. HAVENBILL, H. C. O'BRIEN AND J. J. RANKIN, St. Joseph Lead Company. (20 min.) 

J2. Significance of the Stress-Temperature Relationships for Rubber. Paut E. Wack, 
R. L. ANTHONY AND EuGENE GutTH, University of Notre Dame. (20 min.) 

J3. The Theory of Permanent Set at Elevated Temperatures in Natural and Synthetic 
Rubber Vulcanizates. R. D. ANDREws, E. E. HANSON AND A. V. ToBoisky, Princeton Uni- 
versity and Firestone Tire and Rubber Company. (15 min.) 

J4. The Crystallization of Unvulcanized Rubber at Different Temperatures. LawRENCE 
A. Woop AND NorMAN BEKKEDARL, National Bureau of Standards. (15 min.) 

JS. Tackiness of GR-S and Other Elastomers. W. F. Busse, J. M. LaMBert, AND R. B. 
VERDERY, General Aniline and Film Corporation. (15 min.) 

J6. Stress-Time-Temperature Relations in Polysulfide Rubbers. M. D. Stern Anp A. V. 


Toso sky, Princeton University. (i5 min.) 
J7. Application of Infra-Red Methods in the Structural Examination of Synthetic Rubber. 


J. E. Fretp, D. E. Wooprorp, anp S. D. GEHMAN, The Goodyear Tire and Rubber Company. 
(15 min.) 


11:30-12:30 Business Meeting, Division of High-Polymer Physics. 
(W. F. Busse presiding) 


SATURDAY MorRNING AT 9:30 


Symposium of the AAPT 
(R. C. Gress presiding) 
McMillin Theatre 


Physics and the Nation 


Physicists in National Affairs. M. H. Trvtren, Office of Scientific Personnel. 
Federal Support of Science. E. U. Connon, National Bureau of Standards. 


Discussion 


} 


SATURDAY MORNING AND AFTERNOON 
SATURDAY MorNING AT 10:00 


Invited Papers 
(K. LarK-Horovitz presiding) 
Pupin 401 


Nuclear Transformations Produced by High Energy X-Rays 


Fl. Artificial Production of Mesons by X-Rays from a 100-Mev Induction Accelerator. 
MARCEL SCHEIN, General Electric Company and University of Chicago. (45 min.) 

F2. Ionization-Chamber and Cloud-Chamber Studies of Nuclear Processes Induced by 
High Energy X-Rays. G. S. KLAIBER, General Electric Company. (25 min.) 

F3. Cloud-Chamber Studies of Artificially-Produced Particles of Intermediate Mass. 
A. J. HARTZLER, General Electric Company. (25 min.) 

F4. New Types of Photo-Nuclear Reaction. D. C. BALDWIN, General Electric Company. 
(25 min.) 


SATURDAY AFTERNOON AT 2:00 


Division of Electron and Ion Optics 
(L. P. SmirH presiding) 
Pupin 401 


El. The Study of Oxide Coated Cathodes by X-Ray Diffraction Methods. A. S. E1sENSTEIN, 
Radiation Laboratory, Massachusetts Institute of Technology. (30 min.) 

E2. Effect of Composition of Coating of Oxide Coated Cathodes. E. G. WipELL, Radio 
Corporation of America. (20 min.) 

E3. Poisoning Troubles and Their Cures in Vacuum Tubes. B. R. Corson, Hytron Corpora- 
tion. (20 min.) 

E4. Cataphoretic Coating of Emissive Material. J. CARDELL, Raytheon Manufacturing 
Company. (20 min.) 

ES. The Physical Appearance of Oxide Coated Cathodes vs. Performance in Gas Filled 
Tubes. Raymonp E. Rot Anp E. E. HAFKEMEYER, General Electric Company. (20 min.) 

E6. Sparking of Oxide Coated Cathodes in Inert Gases. J. W. McNaALi, Westinghouse 
Electric Corporation. (30 min.) 


SATURDAY AFTERNOON AT 2:00 


Division of High-Polymer Physics 
(R. F. Boyer presiding) 
Havemeyer 309 


K1. Viscometric Investigation of Dimethyl Siloxane Polymers. ArtHuR J. Barry, Dow- 
Corning Corporation. (25 min.) 

K2. Some Fundamental Relationships between Intrinsic Viscosity, Diffusion and Sedi- 
mentation Constants, and Thermodynamic Properties of High Polymer Solutions. Rospert 
Sua, National Bureau of Standards. (20 min.) 

K3. Thin Section Methods for the Electron Microscopic Examination of Cured Polymers. 
H. C. O’Brien, St. Joseph Lead Company. (20 min.) 
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K4. Attachment for Obtaining Angular Distribution of Scattered Light from Measurements 
with a Ninety-Degree Turbidimeter. J. N. Wirson, Shell Development Company. (20 min.) 

KS. A Photoelectric Light Scattering Instrument and a Differential Refractometer for 
Measuring Molecular Weights. P. P. DEByE, General Aniline and Film Corporation. (20 min.) 

K6. Thermal Expansion and Second-Order Transition Effects in High Polymers. III. Time 
Effects. R. S. SPENCER AND R. F. Boyer, The Dow Chemical Company. (15 min.) 

K7. A New Approach to the Theory of Relaxing Polymeric Media. M.S. Green anp A. V. 


Toso.sky, Princeton University. (15 min.) 


K8. Application of Molecular Distribution Methods to the Statistical Mechanisms of High 
Polymer Solutions. Bruno H. Zim, Polytechnic Institute of Brooklyn. (15 min.) 


SATURDAY AFTERNOON AT 2:15 
(A. W. Hutt presiding) 
Pupin 428 


Rl. Ambiguities in X-Ray and Electron Diffraction 
Analysis. A. L. Patterson, Bryn Mawr College.—In a 
previous report! it has been shown that, in many cases, 
there are two or more non-congruent arrangements of atom 
positions in a crystal lattice which have the same vector 
distance set, i.e., which give the same x-ray diffraction 
pattern. This result is now extended to include non- 
congruent finite arrangements of points which have the 
same vector distance set even when all distances are 
distinct. A discussion is also given of the many finite 
arrangements of points which have the same scalar distance 
set and a comment is made on the effect of this result on 
the interpretation of electron diffraction data. It is pointed 
out with the aid of examples that weighting of atomic 
positions and of related distances does not necessarily 
remove the ambiguity, and that consequently the method 
used by Robertson and others for the investigation of 
isomorphous series will not always resolve an ambiguity. 


1A. L. Patterson, Phys. Rev. 65, 195 (1944). 


R2. The Orientation of Single Crystals by the Use of 
Two Simultaneous Bragg Reflections. 1. FANKUCHEN, 
Polytechnic Institute of Brooklyn.—In connection with the 
problem of orienting quartz crystals for cutting into piezo- 
electric elements, a simple and accurate method was 
devised which depends on setting up a crystal so that two 
strong Bragg reflections of one incident beam occur simul- 
taneously. The method was suggested by some experiments 
designed to observe Renninger’s' forbidden reflections. In 
Renninger’s experiments, one of the two planes in a position 
to reflect has zero intensity while for orienting purposes, 
it is convenient to use two strong reflections. The crystal 
is adjusted so that one of the planes is perpendicular to an 
axis of rotation and the x-ray beam is set to make the 
Bragg angle with this set of planes. Rotation, therefore, 
does not change the constancy of this reflection when the 
crystal is properly adjusted. Many other reflections occur 
during a complete rotation and by properly choosing a 
second reflection, the crystal is not only fixed in orientation 
but for quartz the ‘‘sense of cut” is also determined at the 
same time. 


1 Renninger, Zeits. f. Krist. 97, 107 (1937). 


R3. The Breaking up of Single Crystals of Quartz. 
D. D’Eustacuio anp S. B. Bropy, Bliley Electric Company. 
—Quartz wafers prepared by etching from wafers 75 to 
100 microns thick, are found no longer to be single crystals 
when they become thinner than 25 microns. The break-up 
is shown by a series of Laue photographs of progressively 
thinner crystals taken in the following way. A suitably 
prepared crystal is set in and nearly parallel to a well- 
collimated x-ray beam. The “‘spots’’ from thick crystals are 
broad, uniformly illuminated areas. As the crystal becomes 
thinner the intensity distribution becomes less uniform. 
The pictures of the thinnest crystals show many sharp 
dark lines against a faint general background. These dark 
lines become broader and the background increases in 
intensity when the crystal is bent. The entire crystal 
appears to be changed. The authors believe that the change 
from single crystal to the polycrystalline state is initiated 
by the formation of surface layers in the manner previously 
described.' If this is so, the effect should be time dependent. 
No method for preparing thin wafers that is fast enough to 
permit this to be verified has yet been found. 


1D. D’Eustachio and S. B. Brody, J. Opt. Soc. Am. 35, 544 (1945). 


R4. X-Ray Microradiographic Study of Strains in 
Crystals. C. M. Lucut, M. MANN, AND R. SMOLUCHOWSKI, 
General Electric Company.—In previous x-ray microradio- 
graphic study of compounds and diffraction effects in 
various metals and alloys* a selective transmission within 
single grains was observed. Certain grains appear as 
having a “mottled’’ pattern which depends upon orienta- 
tion of the grain. This phenomenon was further studied 
and interpreted as due to a diffraction effect in imperfect 
grains. By using filtered radiation and improving the 
experimental technique, many additional features were 
brought out which confirm this interpretation and provide 
a tool for the study of strains within single grains. This 
method permits a study of strain distribution and tem- 
perature influence during annealing and cold working. 
Strain discontinuities at twin and grain boundaries can 
be observed. 


* Hurd, Lucht, and Smoluchowski, Phys. Rev. 68, 100 (1945). 
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R5. Forced Vibrations of Piezoelectric Crystals. H. 
EKSTEIN, Armour Research Foundation.—The vibrations 
of anisotropic bodies under the influence of sinusoidally 
variable volume forces and boundary stresses are investi- 
gated. The displacement components are represented as 
sums of a system “zero order’’ solutions which solve ap- 
proximately the free-vibration problem. By using’ Betti’s 
theorem, the problem is reduced to a system of inhomo- 
geneous linear equations which, for the free-body case, 


reduces to the homogeneous system derived in an earlier - 


paper.' If the external forces are piezoelectric, the forces 
are no longer given explicitly because the electrical field 
distribution is known only if Maxwell’s equations are 
solved simultaneously. However, if the pertinent piezo- 
electric constants are small, the field can be calculated 
approximately as if the crystal were not vibrating. The 
solutions can then be obtained by the above method. 
The electric reaction of the crystal upon the driving system 
can then be determined. As an example, forced vibrations 
of thin quartz plates between parallel electrodes are 
discussed. 


1H. Ekstein, Phys. Rev. 66, 108 (1944). 


R6. Deuteron Bombardments of Organic Compounds. 
RicHARD E. HoniG, Massachusetts Institute of Technology. 
—In order to study the chemical effects of heavy charged 
particles, a number of organic compounds—gases, liquids, 
and solids—have been bombarded with deuterons from the 
Massachusetts Institute of Technology cyclotron. This 
work, carried out under American Petroleum Institute 
Project 43c, included paraffins, organic acids, salts, and 
some complex mixtures. Gas bombardments were made at 
approximately atmospheric pressure in a water-cooled gas 
chamber (volume: 2.54 liters) provided with a two-mil 
copper window for the entry of the external deuteron beam. 
A thermocouple and a Bourdon gauge connected to a 
Microtorque potentiometer allowed the gas’ temperature 
and pressure to be recorded electrically at the control bench 
during the bombardment. Fixed volume runs as well as 
flow runs have been made. For the bombardment of liquids 
and solids, water-cooled target-holders provided with two- 
mil copper windows were mounted inside the gas chamber 
which served to collect the product gases. To prevent 
chemical reactions of the compounds with the metal parts, 
chamber and target-holders were goldplated. The efficiency 
of deuterons in producing particular chemical reactions 
has been computed in terms of the mean energy dissipated 
per primary molecule decomposed (‘‘dissociation expendi- 
ture’ AE/AM). 


R7. Study of Metastable Ions with the Mass Spec- 
trometer. J. A. HippLe, R. E. Fox anp E. U. Conpon,* 
Westinghouse Research Laboratories.—In the mass spectra 
of hydrocarbons there are peaks occurring at non-integral 
masses when the spectra are obtained with a mass spec- 
trometer employing simply a magnetic analyzer. These 
have recently! been attributed to ions which dissociate 
spontaneously after being accelerated from the ion source 
into the analyzer. On the basis of this explanation the 


energy of each ionic fragment formed from a metastable 
parent may be predicted. Using an energy filter on the 
exit end of a mass spectrometer, a study has been made 
of n-butane, 1,3-butadiene, and ethane. In each case the 
energy measurements agreed with the values predicted con- 
firming the earlier interpretation of the phenomenon. As a 
variation of the pressure does not affect the relative 
abundance of the metastable fragments as compared with 
the rest of the spectrum, the possibility of the phenomenon 
being caused by ion-molecule collisions is eliminated. 
Other evidence that the dissociation is spontaneous is 
obtained by varying the small voltage accelerating the 
ions out of the ion source into the ion gun. As this voltage 
is increased, the metastable ions reach the analyzer earlier 
in their lifetime and hence the peaks arising from their 
dissociation increase rapidly. Metastable ions have been 
observed in many hydrocarbons and some of these will be 
discussed. 


* Present address National Bureau of Standards, Washington, D. C. 
1J. A. Hipple and E. U. Condon, Phys. Rev. 68, 54 (1945). 


R8. Mechanism of the Luminescence of Solids. Ferp 
E. Wititiams, RCA Laboratories AND HENRY EYRING, 
Princeton University.—Equations calculated from a simple 
energy versus configuration coordinate diagram for the 
normal and excited states of the activator atom reproduce 
the complete temperature-dependence curves of lumines- 
cent efficiency of many phosphors. The configuration 
contours are drawn so as to provide an activated step with 
a small heat of activation for the luminescent process and 
an activated step with a large heat of activation for the 
radiationless recombination of the excited electron and the 
activator atom. This model, confirming experimental re- 
sults, indicates that excitation with short wave ultraviolet 
light produces increased luminescent efficiency at low tem- 
peratures while excitation with long wave ultraviolet 
produces decreased efficiency compared to room tempera- 
ture efficiency. On removal of the excitation some of the 
electrons exist in an excited state from which transitions to 
the normal state are forbidden, and some electrons have 
surmounted the potential hump and exist in an excited 
state from which transitions to the normal state are 
allowed. The latter electrons spontaneously drop to the 
normal level by a monomolecular temperature-independent 
process, while the former slowly surmount the barrier by 
strongly temperature-dependent kinetics. Such two stage 
decay is observed. The height of the barrier is confirmed 
by glow curve data. 


R9. The Infra-Red Absorption of Methane as Influenced 
by Foreign Gases. NorMAN D. COGGESHALL AND ELEANOR 
L. Sater, Gulf Research & Development Company.—The 
influence of foreign gases on the intensity of the infra-red 
absorption of some of the light gases has been known for 
some time. A number of light gases among which are: CO, 
CO», SO2, CH,, etc. do not obey Beer’s law of absorption in 
the infra-red either in a pure form or when contaminated by 
foreign gases. For example, when a non-absorbing gas such 
as hydrogen is added to a certain amount of an absorbing 
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gas such as methane the absorption due to the latter is con- 
siderably increased. Dennison! has theoretically examined 
the shape and intensity of infra-red absorption lines and 
found that they are affected by the effective diameters of 
the molecules. Cross and Daniels? have studied the effect of 
several different gases on the absorption due to nitrous 
oxide and for each determined an ‘‘optical’’ collision diame- 
ter. The present work is an application of the same type of 
study to the case of methane. The shape and intensity of 
the absorption bands of methane have been studied as 
depending upon the type and partial pressure of foreign gas. 
Data will be shown and discussed which show large differ- 
ences in the effects of different foreign gases. The data are 
also of practical interest in that they indicate what types 
of gas mixtures may be analyzed by infra-red absorption 
means. 

*D. M. Dennison, Phys. Rev. 31, 503 ee. 

P, C. Cross and F. Daniels, J. Chem. Phys. 2, 6 (1934). 

R10. A Method of Preparing Absorbing Surfaces for 
the Infra-Red. L. N. HapLey anp D. M. DENNIson, 
University of Michigan.—Surfaces which absorb practically 


100 percent of the radiation falling within a small wave- 
length range have been used extensively for short radio 
waves. Solution of Maxwell’s equations requires a perfect 
reflector covered with a dielectric layer of thickness \/4n, 
where x is the index of refraction. Upon the dielectric layer 
lies a thin semiconducting layer whose resistance is 377 
ohms/square. We have constructed surfaces of this type for 
the infra-red, using evaporated films. The mirrors are made 
of aluminum on glass, the dielectric films of lithium 
fluoride, and the semiconducting films of chromium. The 
fundamental frequency for which the surfaces are prepared 
is blacked out as are all odd multiples of the fundamental. 
A surface with fundamental at 13.94 shows seven bands in 
the visible, corresponding to the odd overtones 21 through 
33. A surface with fundamental at 3.254 shows two bands 
in the visible: the fifth and seventh overtones. Theoretical 
and experimental curves of reflectivity versus wave-length 
have been obtained. We propose to use the surfaces in 
infra-red spectroscopy in the manner of reststrahlen plates 
to eliminate the use of a foreprism, and perhaps also in the 
detecting system. It is also possible through reflection at 
oblique incidence to obtain polarized infra-red radiation. 
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S1. Electrical Properties of Germanium Alloys. I. Elec- 
trical Conductivity and Hall Effect. I. WaALERsSTEIN, K. 
LarkK-Horovitz, A. E. MIDDLETON, AND E. P. MILLER, 
Purdue University Germanium samples purified by high 
vacuum treatment have been alloyed by adding from 0.001 
percent to 1.0 percent of metallic impurities. The electrical 
conductivity and transverse Hall effect of these samples 
have been investigated over temperatures ranging from 
— 180°C to 650°C. Plotting log p (resistivity) and log R. 
(Hall constant) against 1/7 shows that the resistivity at 
low temperatures decreases with increasing temperature, 
increases around room temperature and then drops sharply 
with a slope identical for the various samples. The Hall 
curves indicate electron (N type) or hole (P type) con- 
duction, depending upon the type of impurity. P type 
samples show reversal of Hall effect, and the slope at high 
temperatures is identical for all samples, P and N alike, 
indicating that germanium behaves at low temperatures as 
an impurity semiconductor, but is at high temperatures an 
intrinsic semiconductor with energy level separation of 
about 0.85 volt. Hall values show that the number of 
current carriers ranges from about 10" up to 10" per cc. 
The temperature behavior of mobility, determined by R/p, 
cannot be explained as due to lattice scattering alone, but 
indicates the existence of another scattering mechanism, 
especially at low temperatures. 


S2. Theory of Impurity Scattering in Semiconductors. 
E. CONWELL AND V. F. Wetsskopr, University of Rochester. 
—Recent experiments on Hall effect and resistivity of 


germanium semiconductors have shown that the simple 
theory of lattice scattering alone cannot explain the 
temperature dependence of mobilities. Another obvious 
source of resistance is scattering by impurity centers, such 
as Rutherford scattering of electrons (or holes) by a random 
distribution of impurity ions. Because of the large wave- 
length of these thermal electrons their movement can be 
considered as free and their scattering by the impurity 
ions is given by the classical expression, assuming perfectly 
elastic collisions and effectively infinite mass for scattering 
centers. Scattering of an electron by one ion is treated as 
approximately independent of all other ions. The resis- 
tivity due to such impurity scattering is (in ohm-cm) 


e* 


p= 


9X 


where d is half the average distance between impurity ions 
and « the dielectric constant of the semiconductor. 


S3. Theory of Resistivity in Germanium Alloys. K. 
LarK-Horovitz AND V. A. JoHNSON, Purdue University.— 
The temperature dependence of resistivity of germanium 
alloys is considered in three ranges: (1) the impurity range 
of low temperatures with conduction due to impurity 
electrons or holes, (2) the transition range with contri- 
butions from both impurity and intrinsic electrons and 
holes, and (3) the intrinsic range of temperatures so high 
that the numbers of electrons and holes are equal. Re- 
sistivity in the impurity range is the sum of resistivity due 


‘ 
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to lattice scattering (proportional to 7!) and resistivity due 
toimpurity scattering. Mean-free-path calculations indicate 
that the impurity mean-free-path increases and the lattice 
mean-free-path decreases with rising temperature. At a 
given temperature the lattice mean-free-path is the same 
for all germanium samples, but the impurity mean-free- 
path varies widely with impurity content. In the transition 
and intrinsic ranges conductivity is the sum of conductivi- 
ties due to electrons and holes; their values are based upon 
Hall constant values. Combination of these two methods 
allows complete synthesis of the experimental results 
throughout the entire temperature range. 


S4. Electrical Properties of Germanium Alloys. II. Ther- 
moelectric Power. A. E. MippLeton, K. Larx-Horovitz, 
E. P. MrLter, I. WALERSTEIN AND W. W. SCANLON, Purdue 
University.—The thermoelectric power, Q of Germanium 
alloyed with various metallic impurities has been studied 
as a function of temperature from —180°C to 650°C. For 
this purpose thermocouples have been imbedded into the 
body of the semiconductors and temperature gradients of 
-5 to 30°C/cm have been used depending on the tempera- 
ture range and the size of the sample. The thermoelectric 
behavior parallels R, the Hall effect. R and Q are positive 
for P type samples at low temperatures, reversing sign at 
high temperatures. The thermoelectric power, Q becomes 
zero at a temperature near but not identical with the 
temperature where R becomes zero. In most cases Q as a 
function of temperature rises in the low temperature range, 
passes through a maximum and decreases again near room 
temperature. The position and height of the maximum 
depends on the amount and type of impurity used. The 
temperature dependency of Q for samples containing the 
same type of impurity in varying amounts are represented 
by a family of similar curves: with increasing impurity 
content the position of the maximum shifts to higher 
temperatures and lower values. 


SS. Theory of Thermoelectric Power in Germanium. 
V. A. JOHNSON AND K. LarK-Horovitz, Purdue University. 
—Thermoelectric power Q@ in semiconductors has been 
calculated under conditions of simultaneous conduction by 
positive and negative conductors. The low temperature 
form (impurity conduction only) becomes 


Q=(In RT!—5.32)k/e+AQ, 
where R is the Hall constant in cm*/coulomb and AQ is a 


term to compensate for the dependence of mean free path 
on velocity. In general 


k 
e nic+ne 


T} T} 


where m; and m2 are the number of electrons and holes per cc 
determined from conductivity and c is the ratio of electrons 
and hole mobility in the intrinsic range, identical for all 
germanimum samples. The thermoelectric power thus 
calculated is in agreement with experiment throughout the 
temperature range. 


S6. On the Flow of Binary Gas Mixtures through a 
Long Capillary when the Mean Free Path is Comparable 
to the Capillary Diameter. A. J. DEBETHUNE AND R. D. 
PRESENT, SAM Laboratories, New York, New York.—The 
separation of a gas mixture by diffusion through a capillary 
of radius r depends on the fact that the molecules have 
different masses m; and mean velocities 0;. When the inlet 
pressure is su low that the mean free path \ is much greater 
than r, the flow is diffusive and the separation factor (at 
zero outlet pressure) has its maximum value (m:2/m,)*. At 
high pressures (AKr) no separation occurs. We have 
treated the intermediate case (\~r) where the transfer of 
forward momentum from light to heavy molecules in 
unlike collisions equalizes the transport velocities and 
decreases the separation factor. As the inlet pressure rises, 
this effect makes the flow non-separative before it becomes 
viscous. Flow equations are derived by equating the 
momentum acquired by each component from the pressure 
gradient to the momentum lost to the wall plus that 
transferred to the other component. The viscous effects 
are treated as a small additive perturbation on the flow. 
The integrated flow equations express the separation factor 
as a function of the inlet and outlet pressures. The same 
results have been derived by another method and extended 
to porous media by Bosanquet, Pollard, and Present. The 
theory has been quantitatively verified in many experi- 
ments on the flow and separation of several gas mixtures 
through various porous media. 


S7. Separation of Gas-Mixtures Flowing through Por- 
ous Media. W. A. NIERENBERG, SAM Laboratories, New 
York, N. Y.—An experiment was performed measuring the 
separation of O2-Nz mixtures flowing through porous 
plates made of etched alloys as a function of high side 
pressure. The low side pressure is 1 percent of the high 
side pressure and the data are extrapolated to zero low 
side pressure. The porous plate forms one side of a 0.015” 
channel down which the high pressure gas flows viscously 
(~50 cm Hg) and the exit flow is 0.7 percent of the entrance 
flow. This technique is termed the “‘high-cut’’ method and 
it implies the continuous increase in heavy molecular 
concentration in the high pressure fraction by selectively 
removing the lighter molecules through the plate. This 
proceeds logarithmically (Rayleigh’s law) with the un- 
diffused fraction of the gas. The achieved magnification 
factor five is an extreme apparatus limit. The plate is 
tapered in the direction of flow to maintain the gas velocity 
and minimize back diffusion. Appropriate corrections are 
made for diffusion losses. The mixture is 50 percent O2 
and 50 percent N: to afford the maximum change in mole 
fraction. The analysis and comparison of samples is per- 
formed by a micro-absorption unit of novel design which 
handles 0.6 cc to 0.04 percent accuracy. The averaged fore- 
pressure curve of separation agreed with the theory of 
the previous paper to 0.6 percent compared to 0.43 percent 
average scatter from the best-fitting curve over a range of 
separation from 100 percent to 15 percent of the maximum 
theoretical value. The agreement is considered excellent. 
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SUPPLEMENTARY PROGRAMME 


SP1. Theorem on Equivalent Representations of an 
Arbitrary Linear Network. E. J. ScHremP, Massachusetts 
Institute of Technology.*—For any M-terminal linear net- 
work, active or passive, this theorem yields infinitely many 
equivalent representations, including one M-node repre- 
sentation, together with others having N>M nodes, of 
which (N— MM) are internal and generally fictitious nodes. 
Thus, with each internal node 7 the theorem associates a 
continuous group of equivalent representations generated 
by the transformation 

im(?, br 
2)=Ymn—A(Ymr/Vrr 
(r= M+1, M+2,---, N), (1b) 
where, in a given N-node representation, im is the net 
current injected at node m, em is the voltage of node m, 
and Ymn=Oim/de,; and where in(r,@), @m, and Ymn(r, a) 
=din(r, a)/de, are the corresponding quantities for any 
value of the generating parameter a. For all values of a, 
the nodal equations 
are satisfied. By successive application to different internal 
nodes r, s, ---, the transformation (1) and its inverse will 
generate all equivalent representations of the given net- 
work. This theorem is similarly expressible on the loop 
basis. 
* To be given after paper C9 if time permits. 


(we, n=1,2,---,N), (la) 


SP2. Transformation Theory of Hydrodynamical Equa- 
tions. HERBERT JEHLE, Université de Bruxelles and Harvard 
University.*—Stellar dynamics has still to overcome mathe- 
matical difficulties involved in solving hydrodynamical 
equations, particularly selfconsistent fields. Hydrodynami- 
cal equations can be simplified by writing them over into 
a wave equation for |y| exp (iS/é) (time dependent 
Schroedinger type) which can be split into two real 
equations: 


O= —(8/at){(|¥ |?VpS))+(|¥ V0 +(| 
+ZV,({ —167| log | 


+z ). 


Poissons equation determines gravitation potential U+6U 
from |y|*; bars on top denote averages over position space 
volumes containing many elements; (@ stands for ¢/27). 
We assume that the distribution (numbers and intensities) 
of excited Wnim states (m is about 10°) corresponds statisti- 
cally to the distribution (in numbers and masses) of 
statistically independent elements of a stellar system. 
This replaces the assumption about maximum phase space 
density and makes it impossible to observe discreteness of 
stationary states. 
* To be given after paper C9 if time permits. 


TO BE READ BY TITLE 


Tl. The Constant Magnetic Current and Heinrich 
Hertz. Fertx ExRENHAFT, New York City.—Heinrich 
Hertz! stated that with respect to unipolar induction we 
have to speak of the constant magnetic current with the 
same right as of the constant electric current, and that 
magnetic poles which form a continuous line and are 
mechanically moved in the direction of the line have an 
electrostatic action in the surrounding space. This action 
and the existence of single magnetic poles (charges) the 
author*® has demonstrated in many experiments and has 
given photomicrographic evidence. The helical path of an 
iron particle with the mobility B with the axis of the helix 
parallel to an external homogeneous magnetic field H of 
50 gauss has been described.’ It can be calculated that, 
neglecting the velocity due to the constant longitudinal 
magnetic field in the beam of light, the constant horizontal 


velocity w due to the external field of 50 gauss is about 
1X 10~ cm per second. Since the magnetic charge g equals 
w/BH, it follows that g is about 5X 10~-" m.s.u. That the 
electrostatic charge e is about 4X 10~"° e.s.u. can be calcu- 
lated, since mv?/R equals evH. Here an electrostatically 
charged particle rotates around H with a velocity of around 
10-! cm per second, a speed clearly not sufficient to create 
its own magnetic field. The mass m, the magnetic charge q, 
and the electrostatic charge e of the above particle have 
been determined by experiment, whereas in the theory of 
cathodic rays, beta-particles, etc. it was assumed that the 
particles carry only an electric charge, overlooking the 
possibility of their simultaneously carrying a magnetic 
charge. Thus the relationship e/m is open to question. 
1 Heinrich Hertz, Wied. Ann. 23, 88 (1884). 


2? F. Ehrenhaft, Phys. Rev. 68, 102 and 105 (1945). 
3F. Ehrenhaft, Bull. Phys. Soc., St. Louis Meeting, E7 (Dec. 1, 1945). 
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(To be sent to Karl K. Darrow, American 
Physical Society, Columbia University, 
New York 27, New York) 


EXPECT to attend the dinner of the Amer- 
ican Physical Society at the Men’s Faculty 
Club of Columbia University, 400 West 117th 
Street, at six o’clock on Friday evening, January 
25, 1946. My party will consist of persons. 
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